
GEANT Study of Electron ID and π0

Rejection for Containerized detectors

• Compare detectors in shipping containers to idealized 
continuous detector with no cracks 

• Determine e− and π0 id efficiency
• Use energy and angle information from MINOS MC for 

electrons and π0

• Only e− and π0 produced.  No “underlying event”
• Use shipping container specifications provided by J. Cooper

R. Ray
FNAL
1/24/03



Absorber
Polyethylene + air
1/3 XL, ρ=0.70

Detector
x, y readout 
at each station.
3 cm cells

2.8 cm thick
Wood Floor

Corner Blocks
20 x 20 x 20 cm3

GEANT Implementation

5 cm x 5 cm box beams
1 cm wall thickness

6.06 x 2.59 x 2.44 m3

shipping container

2 mm thick steel skin



3 x 8 x 33 Stack of Containers

Gaps from 
corner blocks

x

y
z

Small vertical gaps 
between containers



Kinematic Input Distributions

“Oscillated” electrons

“Non-oscillated” π0

Distributions input to Geant

Obtained from MINOS MC
(Courtesy of Debbie)

Distributions not generated
with 3° beam angle

Vertices uniformly distributed
in volume ±10 x ±10 x ±60 m3

about the center of the detector



Analysis Cuts

1) Number of hit counters > 20 
(~ proportional to energy cut)

2) 1 hit in each of the first 3 planes with hits 
(look for min ionizing e− before it showers)

3) 40% of all hits in event lie in ± 4 cm road along shower 
axis in both views.



Cuts, No Containers

Red - e−
Green - π0



Cuts for Containerized Detectors

Red - e−
Green - π0



Typical e− Events in Containerized Detector



Typical π0 Events in Containerized Detectors



222486816443882645354Road cut

5865650585560288264571 hit in first 
3 planes

196674771988740920557614Nhits>20

100001000010000100001000010000Events

π0e−π0e−π0e−

Containerized,
Tuned Cuts**

Containerized
Same Cuts

No Container

48.7%43.9%53.5%electron eff.

21.926.820.3S/N*

Results

* Not Properly normalized!
** Road Cut optimized



164383217841961814296Road cut

4864906554536756755031 hit in first 
3 planes

172268611878726719237348Nhits>20

100001000010000100001000010000Events

π0e−π0e−π0e−

Containerized
15 cm border

Containerized
6 cm border

Containerized
3 cm border

38.3%42.0%43.0%electron eff.

23.423.623.7S/N*

9520291513190

23525974104153

946394214866006

10000100001000010000

π0e−π0e−

Containerized
60 cm border

Containerized
30 cm border

20.3%31.9%

21.421.1

Results

* Not Properly normalized!



Conclusions

Effects from containers are noticeable

Do  not appear to be debilitating

Decreased Electron ID efficiency is primary effect rather
than increase in background. 

Before committing to a containerized solution the study
should be extended to include a full event simulation



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


